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Table I 1988 Plutonium and Uranium A i rborne  E f f l u e n t  Data 

P1 utonium Urani  um 
Re1 ease CMax Re1 ease CMax 

Month 

CY 1987 

January 

February 

March 

Ap r i  1 

(UC l )  ( pC 1/m3 ) (UC i  ) 

15 36 0 229 - + 0 0278 16 77 

1 10 0 004 - t 0 0005 2 23 

2 32 0 013 - t 0 0014 2 00 

- 2 73* 0 010 t - 0 0024" 1 49* 

1 22 0 005 - t 0 0007 1 33 

( pC i /m3 ) 

0.095 - t 0 0091 

0 005 2 0.0005 

0 009 0.0009 

0 004 - t 0 0024 

0 006 - t 0.0007 

June 

J u l y  

August 

September 

October 

November 

December 

Year t o  Date 7 37 0 013 - t 0 0014 7 05 0 009 - t 0 0009 

* P re v i ou s l y  repor ted  a s  incomplete 

NOTE- The plutonium, uranium, americium, and be r y l l i um  measured 
concent rat ions  i n  t h i s  repor t  inc lude  va lues  t ha t  a re  l e s s  than the 
cor respond ing  ca l cu l a ted  MDC's I n  some ca se s ,  the va lues  are l e s s  
than zero  Th i s  method o f  r epo r t i ng  began i n  January 1981 These 
negat i ve  va lues  r e s u l t  when the measured va lue  f o r  the  l abo ra to r y  
reagent b lank  i s  subtracted from an ana l y t i c a l  r e s u l t  which was 
measured a s  a sma l le r  value than the reagent b lank  
when measuring concentrat ions which a re  very  c l o s e  t o  zero .  

T h i s  may happen 
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Month 

CY 1987 

January 

February 

March 

Ap r i  1 

May 

June 

J u l y  

August 

Table I 1  1988 Tr i t i um and Be ry l l i um  A i rborne  E f f l u e n t  Data 

Se p ternber 

October 

November 

December 

Year t o  Date 

- Tr i t i um - __ 
Re1 ease CMaX- 

(Ci) (pCi/rn3) - 

0 170 8748 - t 850 

-0 O O l f  188 2 100 

0 006 417 2 250 

-0 003 135 - t 100 

0 - 006 250 180 

__- Bery l  1 i urn 
Re1 ease CMax  

(gms ) ( ug/rn3) 

0 1648 0 00042 

0 0395 0.0003 1 

0 0018 0 00003 

0 0129 0 00041 

0 0131 0 00031 

0 008 417 t - 250 0 0673 0 00041 

NOTE Bery l  1 i w i  wasured d t  36 other sc reen ing  l oca t  ions was below the 
sc reen ing  level o f  0 1 gram per month 
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APRIL 1988 

Table 111 Plutonium at Selected Onsite Ambient A i r  Locations 
( 03/22/88-04/ 19/88) 

Lower 
Confidence 

Location E ~olume(_m~) Limit 

S-05 2 28,000 
S-06 2 27,000 
S-07 2 26,000 
S-08 2 31,000 
s-09 2 29,000 

0 000252 
0 000110 
0 000708 
0 000498 
0 000587 

3 Concentration (pCi/m ) 
U m e r  

Point confidence 
Est i mat e Limit 

0 000284 0 000316 
0 000126 0 000142 
0 000803 0 000898 
0 000563 0 000628 
0 000666 0.000745 

NOTE Total long-lived alpha at the remaining 18 onsite ambient air 
samplers was below the screening level of 0 01 pCi/m3 

Table IV Tritium in Ambient A i r  
(03/29/8a t o  04/26/88) 

Point +/ - Condensed 
A i r  Estimafe Error Water Vapor 

Location .- - - n Volumc(m (pCi/-m- 1 lPJif!! (m_l s_L- 
s - 4  4 65 0 17 0 62 128 
s-5 3 27 0 02 0 53 45 
S-16 4 42 0 10 0 67 88 
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APRIL 1988 

Locat ion 

5-31 
S-32 
s-33 
s-34 
s-35 
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S-42 
s-43 
s-44 

Tab l e  V Plutonium in Perimeter Ambient Air 
( 03/29/88 - 04/26/88) 

3 n Vol ume(m ) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

23,000 
22,000 
29,000 
27,000 
24,000 
22,000 
32,000 
23,000 
28,000 
31,000 
26,000 
25,000 
25,000 
26,000 

Mean Point Estimate = 

3 Concentration(pCi/m ) 
Lower Upper 

Conf 1 dence Point Conf i dence 
Limit _ _  - E s t 1 Ea! e - Limit - - I 

-0 000001 
-0 000001 
-0 000001 
-0 000001 
-0 000001 
0 000006 
0 000014 
0 000010 
0 000000 

-0 000003 
0 000001 

-0 000003 
-0 000001 
-0 000003 

0 000003 
0 000003 
0 000002 
0 000002 
0 000002 
0 000011 
0 000017 
0 000014 
0 000003 
0 000000 
0 000004 
0 000000 
0 000002 
0 000000 

0 000005 

0 000007 
0 000007 
0 000005 
0 000005 
0 000005 
0 000016 
0 000020 
0 000018 
0 000006 
0 000003 
0 000007 
0 000003 
0 000005 
0 000003 
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t 
A 

S-32 

A 
5-35 

A 
S-3f 

s 37 

S 42 

S 4 1  

Analyzed lor TLL o only 

0 Analyzed lor TLL a and PU 

A Air Samplers 3 to 6 kilometers (2 to 4 miles) distant 

I 
I 
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APRIL 1988 

Table VI Plutonium in Community Ambient Air 
(03/30/88- 04/27/88) 

3 - Concentration(pCi/m ) 
Lower Upper 

Confidence Point Confidence 
Locat i on n_ v_o_lxm?-(!! 1 I_____ Limit Est i mate Limit 3 

Marshal 1 1 
Jeffco Airport 1 
Super1 or 1 
Boulder 1 
Laf ayet t e 1 
Broomf i el d 1 
Walnut Creek 1 
Wagner 1 
Leyden 1 
Westminster 1 
Denver 1 
Go1 den 1 
Lakeview Pointe 1 
Cotton Creek 1 

26,000 
29,000 
26,000 
29,000 
27,000 
28,000 
26,000 
26,000 
31,000 
18,000 
28,000 
26,000 
29,000 
29,000 

-0 000002 
0.000002 

-0 000001 
-0 000003 
-0 000002 
0 000000 

-0 000001 
-0 000001 
-0 000001 
-0 000005 
-0 000003 
-0 000003 
-0 000002 
-0 000003 

0 000001 
0.000005 
0 000002 
0 000000 
0 000001 
0 000003 
0 000002 
0 000002 
0 000002 
.o 000001 
0 000000 
0 000000 
0 000001 
0 000000 

Mean Point Estimate = 0 000001 

0 000004 
0 000008 
0 000005 
0 000003 
0 000004 
0 000006 
0 000005 
0 000005 
0 000005 
0 000003 
0.000003 
0 000003 
0 000004 
0 000003 
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Location of Communlty Amblent Air Samplers 

0 Communlty Air Samplers 
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APRIL 1988 

Table VI1 Water Sample Results, Radioactive Parameters 

Holding Pond Outfall (pCi/l) 

Location 

Pond A-4 

Plutonium 

04/26/88- 04/29/88 0 006 - t 0 03 

Average Concentration 0 006 + 0 03 

-Pond 6-5 

04/07/88 0 01 _+ 0 06 
04/12/88 - 04/13/88 0 03 + 0 03 
04/21/88 - 04/22/88 0 01 5 0 03 

Average Concentration 0 02 2 0 04 

Pond C - 1  

04/04/88 - 04/08/88 0 06 5 0 03 

04/18/88 - 04/22/88 0 005 0 005 
04/25/88 - 04/28/88 0 05 t - 0 01 

04/11/88 - 04/15/88 -0 001 t 0 006 

Average Concentration 0 03 0 02 

Pond C-2 

NO DISCHARGE 

Walnut Creek at Indiana ~ _ _  

04/04/88 - 04/08/88 0 06 t 0 02 

04/18/88 - 04/22/88 
04/25/88 - 04/29/88 0 06 t 0 01 

04/11/88 - 04/15/88 -0 01 T 0 03 
0 006 % 0 006 

Average Concentration 0 03 1’ 0 02 

Urani urn 

9 1  + 0 7  - 
9 1  2 0 7  

4 1 + 0.2 - 
3 7  2 0 4  
3 5  - t o 3  

3 8  - + 0 3  

0 8  - t o 0 3  

1 2  t o 2  
0 5  - + 0 2  

1 0  - 7 0 2  

0 9  - + 0 2  

4 6  t o 4  
6 1  + 0 7  
4 6  + 0 4  

4 8  t o 5  

- 

4 0  t o 3  - 

Ameri c i urn 

0 02 t 0 03 

0 02 2 0 03 

0 04 2 0 05 
0 02 2 0.02 
0 02 2 0 02 

0 03 - + 0 03 

0 006 + 0 005 
0.002 0 02 
0 001 + 0 005 
0 007 - 0 005 

0 004 2 0.01 

0 01 t 0 006 
0 03 7 0 03 
0 01 7 0 03 
0 003 5 0 005 

0 01 + - 0 02 
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APRIL 1988 

Table V I 1 1  Water Sample Resu l ts ,  Radioact ive Parameters 

Reservo i r s  (pCi/l) 

Locat 1 on - n P1 utoni um Uran 1 urn 

Great Western 1* 0.02 t 0 03 3.6 f. 0 3 
Stand1 ey 1* -0 002 I O  03 2 8 - + 0.2 

Ameri c i  urn 

0.004 5 0.006 
o a2 5 0.03 

Community Tap Water (pCi/l)  

Locat 1 on n - Pl utoni um Urani um 

Boulder 1" -0.02 t 0 03 0.03 t 0 1 
1 3  T o 2  *+ Broomf 1 el d I* -0 01  z 0 03 

Westminster 1* -0 02 - t 0 03 

Amer 1 c i um 

0 001 0 007 
0.01 t 0 007 
0 005 - 0 007 

* Plutonium, uranium and americium analyses were performed on one sample 
composited from four weekly grab samples. 

** Ana ly s i s  incomplete 
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APRIL 1988 

Table IX Water Sample Results, Radioactive Parameters 

Tritium (pCi/l) 

Locat i on 
Pond A-4 

n 
4 
- 

Pond B-5 5 
Pond C-1 3 
Pond C-2 
Walnut Creek at Indiana 21 
Boulder 4 
Broomf 1 el d 4 
Great Western 4 
Standl ey 4 
Westminster 4 

r #. 

Maxi mum L Mi n 1 mum 
-40 t 320 310 t 320 
-680 T 290 90 7 330 
-360 T 300 20 300 

L 

- 
NO DISCHARGE 

-540 t 270 340 2 340 

-400 300 -90 7 290 
-960 t 280 -50 T 290 
-740 2 290 -30 7 300 
-700 - t 290 -10 7 - 300 

-490 T 290 70 t 300 
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-10 2 300 
-300 t 300 
-160 - T 300 

-20 t 310 

-280 300 
-320 t 300 
-300 300 
-250 - t 300 

110 300 



APRIL 1988 

Table X Water Sample Results, Nonradioactive Parameters 

Nitrate (as N) at Great Western Reservoir 

Sample Date 

04/0 7/88 
041 14/88 
04/2 1/88 
04/28/88 

Nitrate (as N) (mg/l) 

0.21 
0 30 
0 21 
0 31 

Nitrate (as N) at Standley Lake 

04/0 7/88 
041 14/88 
04/2 1/88 
04/ 28/88 

0 06 
0 07 
0 07 
0.12 

NOTE For some nonradioactive parameters, the concentrations that are 
measured at or below the minimum detectable concentration (MDC) are 
assigned to MDC The less than symbol (<) indicates MDC values and 
calculated values that include one or more MDC’s 
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APRIL 1988 

Table XI. NPDES Permit Water Sample Resu l t s  

D i scharge 001 (Pond 8-31 
Discharged 7 times 

Measured L imi t s  
30-Day 30-Day* 

Measured L imits  
Da i l y  Da i l y  

Parameter Average Average Maximum Maximum 
Biochem. Oxmen Demand,5 Dav m d l  >27.4 10 >40 25 
Total  Suspended So l  ids. - mi/l 2.6 30 

Total  Chromium mg/l trj.a; 0.05 

O i l  and Grease, Visual  No V i s i b l e  Sheen NA 

'!i',tqG.t2S as :4 mg/l 1.39 10 

Total  Phosphorus mg/l 1.0 a 
- 

Total Residual  Chlor ine mg/l NA NA 
Fecal C o l i  forms #/lo0 m l  312 200 

PH 

Discharge 002 (Pond A-3) 
Discharged 3 days 

Parameters 
N i t r a te s  as  N 

PH 

NA 
NA 

NA 
NA 

to. 05 0.1 

0.1 0.5 
NA 

Measured L imi t s  Measured L imits  
Da i l y  D a i l y  Da i l y  Dai 1y 
Minimum Minimum Maximum Maximum 

S.U. 6.9 6.0 7.4 9.0 

Measured L imi t s  Measured L imits  
30-Day 30-Day* Da i l y  Da i l y  
Averaqe Averaqe Maximum Maximum 

mg/l 3 88 10 680** 20 

Measured L imi t s  Measured L imits  
Da i l y  Da i l y  Da i l y  Da i l y  
Minimum Minimum Maximum Maximum 

S.U. 7 4 6 0  7.6 9.0 

Discharge 003 (RO P i l o t  Plant)  
No Discharge Measured L imi t s  Measured L imits  

Da i l y  D a i l y  Da i l y  Da i l y  
Minimum Minimum Maximum Maximum 

PH S.U. 6 0  9.0 

* 
** 

Th i s  l im i ta t i on  appl ies  when a minimum o f  3 consecutive samples are 
taken during separate weeks. 
Th i s  value resu l ted from a sample preservat ion e r ro r  N i t r i c  ac id,  
rather than su l fu r i c  ac id,  was used to  preserve the sample 
highest  measured value f o r  t h i s  discharge was 4 05 mg/l. 

The next 
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MARCH 1988 

Tables XI. NPDES Permit Water Sample Results (Continued) 

Discharge 004 (RO Plant1 
No Discharge 

Measured 
30-Day 

Total Suspended Sol ids 
Average 

mg/l 
Total Organic Compounds mg/I 
Total Phosphorus mg/l 
Nitrates as N mg/l 
Total Chromium mg/l 
Total Residual Chl ori ne mg/l 

Limits 
30-Day* 
Average 
15 
22 
8 
10 
0.05 
NA 

Measured Limits 

Max i mum Maxi mum 
Daily 

25 
30 
12 
20 
0.1 
0.5 

- 
7-Day 7-Day 30-Day 30-Day 

Fecal Col i form 

PH 

Average Averaqe Average Average 
#/lo0 ml 400 200 

Daily Daily Daily Daily 
Minimum Minimum Maximum Maximum 

s.u 6.0 9.0 

Discharge 005 (Pond A-41 

Parameter - n ‘Mi n i mum ‘Maximum ‘Average 

PH 
Nitrates as N mg/l 3 
Nonvol at 1 1  e mg/l 3 0 

Discharged 3 days 

S.U. 3 5 2  7.6 
2.3 2 9  2.6 

1 0.3 
Suspended Sol ids 

Discharge 006 (Pond B-5) 

Parameter - n ‘Mi n i mum ‘Maximum ‘Average 
Discharged 13 days 

S.U 13 7 2  8.2 - 
Nitrates as N mg/l 13 1.1 1.8 1.5 
PH 
Nonvol at 1 1  e mg/l 13 0 7 2 
Suspended Sol i ds 

Discharge 007 (Pond C-2) 

Parameter - n ‘Minimum ‘Maximum ‘Averaqe 

Discharged 2 days 

s u  2 7 2  7 2  - 
0 13 0 25 0 19 
0 2 1 

PH 
Nitrates as N mg/l 2 
Nonvol at 1 1  e mg/l 2 
Suspended solids 
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Tab1 es  X I  NPDES Permit Water Sample Re su l t s  (Continued) 

Discharge 004 (RO Plant)  
No Discharge 

Measured L im i t s  
30-Day 30-Dayf 

Total Suspended Sol i d s  
Total Organic Compounds 
Total Phosphorus 
N i t r a te s  a s  N 
Total Chromium 
Total Residual Chlor ine  

- 

fecal  Co l i  form 

PH 

Discharge 005 (Pond A-4) 

Parameter 
Discharged 4 days 

PH s u  
N i t r a te s  a s  N mg/ 1 
Nonvol a t  11 e mg/l 

Suspended Sol i d s  

Discharqe 006 (Pond B-5) 
Discharged three times 

Parameter 

PH S.U. 
N i t ra te s  a s  N mg/l 
Nonvol a t  11 e ms/ 1 

Suspended S o l i d s  

Discharge 007 (Pond C - 2 )  
No Discharge 

Parameter 

PH s u  
N i t ra tes  as  N m9/ 1 
Nonvol a t  11 e mg/ 1 

Suspended s o l i d s  

AverGe  Averaqe 
mg/1 15 
mi/l 22 

8 
10 
0 05 
NA 

7-Day 7-Day 
Averaqe Average 

#/lo0 m l  400 

Da i l y  D a i l y  
Minimum Minimum 

s u  6.0 

n 

4 
4 
4 

- 

n 

6 
6 
6 

- 

n - 

‘Minimum 

7 4  
2 50 
0 

‘M i n i mum 

7 2  
0.98 
0 

‘Minimum 

Measured L imi t s  
D a i l y  

Max i mum Maxi mum 
25 
30 
12 
20 
0.1 
0.5 

30-Day 30-Day 
Average Averaqe 

200 

D a i l y  D a i l y  
Maximum Maximum 

9 0  

‘Flax i mum 

7 9  
3 01 
3 

‘Maxi mum 

7 8  
1 50 
1 

‘Maxi mum 

‘Average 

NA 
2.78 
1 5  

‘Averaqe 

- 
1.17 
0 8  

‘Averase 

- Page 24 - 

i 



Table X I 1  Water Sample R e s u l t s ,  Nonrad ioact ive  Parameters 

Walnut Creek a t  I nd iana  S t r e e t  

Parameter - n CMini.mum ‘Maximum ‘Averaqe 

PH s u 20 6 8  7 7  NA 
N i t r a t e s  as N mg/l 20 .26 2.74  1.5 

Tota l  Volume ( g a l l o n s )  = 82,909,000 
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Table X I 1  
Da i l y  Flow Data Recorded at the 

Ponds A-4 and B-5 ,  
Apr i l  1988 

Walnut Creek a t  Indiana Gauging S tat ion  

Walnut Creek 
a t  Indiana Pond A-4 Pond 8-5  - Date _(sal 1 ons 1 j s a l l  ons 1 j q a l l o n s l  

0 4/0 4/88 
04/0 5/88 
04/06/88 
04/0 7/88 
04/08/88 
04/11/88 
04/ 12/80 
04/13/88 
04/ 14/88 
04/ 15/88 
04/18/88 

04/20/88 
04/21/88 
04/2 2/88 
04/ 25/88 
04/26/88 
04/27/88 
04/ 28/88 
04/29/88 

04/19/88 

4 ,224 ,000*  
374 ,000  
195,000 

2 , 6 4 6 , 0 0 0  
1 ,343 ,000  

102,000 
103,000 

2 ,528 ,000  
2 , 2 7 7 , 0 0 0  

311,000 
16 ,000  
14 ,000  

1 ,052 ,000**  
7 , 8 9 8 , 0 0 0  
9 , 5 1 7 , 0 0 0  

15 ,855 ,000 
6 , 7 8 2 , 0 0 0  
8 , 9 2 1 , 0 0 0  
9 ,673 ,000  
8 , 9 9 6 , 0 0 0  

- 
2 , 2 7 5 , 0 0 0  
3 ,329 ,000  
4 , 1 2 9 , 0 0 0  
3 , 3 0 6 , 0 0 0  

- 
- 

2,465,000 - 
- 
- 

1 ,880 ,000  
1 ,960 ,000  

1 ,955 ,000  
2 ,826 ,000  

.. 
* 

TOTAL VOLUME 82 ,909 ,000  13 ,039 ,000  11 ,086 ,000  

* Includes cumulative flow from 3/30 through 4/4/88 due t o  
snowstorm l im i t i ng  access to  Walnut Creek and Indiana on 3/30 
and weekend flows 

** Broomfield started d ivert ing  water from McKay D i tch  v i a  South 
Boulder D ivers ion  Canal (not i f ied  by Dan Mayo on 4/20/88) 

- Page 26 - 



- Date 

04/04/88 
04/05/88 
04/06/88 
04/0 7/88 
04/08/88 
04/11/88 
04/ 12/88 
04/13/88 
04/ 14/88 
04/ 15/88 
04/18/88 
04/ 19/88 
04/20/88 
04/21/88 
04/2 2/88 
04/25/88 
04/26/88 
04/ 2 7/88 
04/28/88 
04/29/88 

TOTAL VOLUME 

Table XI11 
D a i l y  Flow Data Recorded a t  

Ponds C-1  and C-2 during 
Apri l  1988 

(Woman Creek) 

Pond C-1 
Jqa l l  ons 1. 

3,504,000 
546,000 
695,000 
679,000 
780,000 

2,060,000 
648,000 
672,000 
698,000 
702,000 

2,132,000 
622,000 
698,000 
686,000 
760,000 

2,082,000 
622,000 
694,000 
690,000 
716,000 

20,686,000 
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Pond C-2 
laall ons 1 

NO DISCHARGE 


